In recent years, the research work of smart grid has been carried out in all countries in the world. Smart grid has the basic characteristics of information technology, digitization, automation and interaction, its ultimate goal is to become the construction of power system covering the whole production process, including power generation, transmission, substation, distribution, power dispatching and other aspects. It is a security, self-healing, green, reliable system. To achieve safe and reliable operation of smart grid, we must rely on powerful data collection, analysis and processing technology. With the development of Internet technology, especially in recent years, cloud computing, Internet of things and modern communication technology have been rapidly developing to show the arrival of the era of big data. The development of large data technology has injected great vitality into the smart grid, and the convergence of the two is also the trend of the times. This paper introduces the basic concept and characteristics of big data and smart grid, and the key technology of large data acquisition and data fusion technology, protocol technology, data display technology three aspects of big data technology in smart grid application are discussed, and an overview of big data grid applications can face in intellectual challenges.
integrated with modern advanced sensing measurement technology, communication technology, information technology, computer technology, control technology and physical grid. It covers all aspects of power generation, transmission, transmission, distribution, electricity use and scheduling.
In order to ensure efficient operation of all parts of the system, reduce operation costs and environmental impact, we need to coordinate the needs and functions of all stakeholders in the power market, so as to improve system reliability, self-healing and stability.
The smart grid is based on high-speed bidirectional communication network integration, manufacturing equipment through advanced sensing and measurement technology, advanced technology, advanced control methods and the application of advanced decision support technology, power grid to achieve reliable and safe, economic, efficient, environmental friendly and safe target. It is generally believed that the characteristics of smart grid include strong, selfhealing, compatibility, economy, integration and optimization.
The intelligence of smart grid is highly observable and controllable. The foundation of observation and control is to get information and data reflecting the operation state of the system, and to analyze, process, judge and predict the information and data quickly. The ultimate goal of the smart grid is to provide better services for users (including users of power generation and side users) to meet the needs of user diversity. Moreover, with the development of information and communication technology, smart grid will integrate with the Internet, Internet of things, intelligent mobile terminals and so on to meet users' needs wider.
The major data are mainly used in business, finance and other fields, and then gradually extended to transportation, medical, energy and other fields. With the rapid development of smart grid, the large-scale deployment of smart meters and the wide application of sensing and measuring technology, the power industry has produced a lot of data with various structures and complex sources. How to use these data to provide scientific decisions for the development and operation of power grid is the urgent demand for smart grid development, and also the only way to achieve strong, self-healing, compatible, economic, integrated and optimized features of smart grid. It can be said that large data is an important tool for intelligent power grid to be "intelligentized"
KEY TECHNOLOGIES OF LARGE DATA APPLICATIONS IN SMART GRID Power Data Acquisition and Fusion Technology
The technology of large power data collection means in power grid operation, the use of data acquisition, sensor, signal transmission network and other ways to get a lot of power grid operation, equipment status, electricity and other data, including data source database, text, pictures, video, web pages and other types of structured, unstructured and semi-structured data.
Because of the complexity of power system, the power grid data may come from data applications system of many different business sectors. Data of every system contain a lot of data redundancy and information island. By using the technology of large power data fusion, a comprehensive and functional enterprise application system is established. Through the integration and integration of data, the data classification of different sources, structures, forms and features is stored. By using data processing technology, such as data extraction, data filtering and data cleaning, we can transform various power big data into a unified structure to store, and form a series of theme oriented, converged, relatively stable data sets that reflect historical changes.
Real Time Data Processing Technology
The current power system is widely used in memory database, which can meet the real-time requirements of data information. Memory database, the main is to put data in memory, direct operation, the memory of data compared with the disk, its speed is very fast. In view of the current power grid dispatching and control model in our country, because of the unpredictable behavior of some small power generation systems, a new power grid state monitoring system is created to track the real-time state of the power grid in detail. For all links involved in smart grid and user data, integration and integration should be integrated, so that we can analyze the power consumption situation and find corresponding.
Application of Data Display Technology in Smart Grid
In the era of increasing data volume, people cannot satisfy traditional data presentation methods such as image, curve, two-dimensional graphics and simple animation. People are looking forward to a data fusion technology with multiple ways. Data presentation Technology Abstracts and presents information to users through visual expression, and provides interactive analysis and data quantitative analysis tools to help people effectively analyze, understand and explore complex data.
The development of smart grid is also inseparable from the technology of data display. On the research surface, the sensitivity of the human eye to the figure is much higher than the sensitivity to the data. The computer graphics theory and technology are applied to the smart grid. Through the image expression of the power grid data, the automation level of the power grid is improved. In the future, the deep law of the complex power grid can be analyzed and displayed with the help of artificial intelligence technology.
THE TECHNICAL CHALLENGES The Large Data Platform Architecture for Sustainable Development Needs to be Built
The design framework of the power of big data platform, need to rely on global research ideas, long-term planning for the basic hardware facilities and software configuration for data source interface to ensure the sustainable development platform, to provide basic conditions for the new data source access and expand the application module, to cope with future internal and external data types and data body
The rapid growth of the volume, the overall support of the internal business sector, and at the same time to serve the power users and society.
The Carrying Capacity of the Information System Infrastructure Needs to be Improved
With the large-scale implementation of the Internet of things and the massive construction of information system, information collection is developing in a wider range, more categories, higher frequency and more precise direction. As far as the long-term development of electric power enterprises is concerned, information network transmission capacity, data storage capacity, data processing capability, data exchange capability, data presentation ability and data interaction ability cannot meet the requirements of future electric power big data. That's right.
A higher standard of electric power enterprise information system is put forward, put forward higher requirements for carrying capacity of infrastructure, to cope with the future, due to the increase of source of information type complex degree increase, bearing pressure caused by the increasing of network equipment, storage, computing, exchange, also need to consider the number of big bang how to deal with real-time and non real-time, structured, semi-structured and unstructured information such as rising .
The Problem of Data Acquisition and Transmission.
The distribution and use of the power side directly face the end users, and the data collection is large. But because there is little relevance with the dispatching operation, real-time and accuracy of data requirements is not high, resulting in transmission of smart meter data in many areas are the "last mile" bottleneck, and only collect electricity and a few parameters, cannot meet the requirements of data analysis applications.
